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INTRODUCTION:  It is  now  becoming  increasingly  difﬁcult  to accept  that  some  patients  are  not  suitable
for  surgery  due  to high  surgical  risk.  The  continuous  technological  progress,  in  the  endovascular  ﬁeld  in
particular,  are  urging  surgeons  to put  the  limit  even  more  forth.
PRESENTATION OF CASE:  We  are  going  to describe  an  endovascular  option  used  to treat  an infrarenal  aortic
aneurysm  where  the diameter  of  the  iliac  vessels  couldn’t  allow  the  use of  any device  available  on the
market.  Three  covered  AdvantaV12  stents  were  placed  in series  in the  aorta  to build the  endoprosthesis
body  and  two Bard  Fluency  8  mm  ×  60 mm  were  then  placed  in  a “kissing  way”  into  the  common  iliac
arteries  like  legs.ndoprosthesis DISCUSSION:  Continuous  technological  progress,  particularly  in  the  endovascular  ﬁeld, is driving  surgeons
to  push  the  limits  even  further.  Nevertheless,  some  things  still  seem  not  to  be possible,  but in  comparison
to  traditional  surgery  where  all is well  demonstrated  and documented,  the endovascular  approach  is  still
a  young  discipline  and  allows  us  to  try to ﬁnd  new  solutions.
CONCLUSION: We  can  therefore  assert  that  in  exceptional  circumstances,  an  aortic  endoprosthesis  can  be
built  inside  the  aortic  lumen  using  covered  stents.
ical A© 2012 Surg
. Introduction
Abdominal aortic aneurysms (AAA) may  be treated either
hrough open surgical replacement with an artiﬁcial graft or place-
ent of an endoluminal stent-graft. The techniques have similar
ong-term morbidity and mortality proﬁles in low risk patients.
hile the risks associated with open surgery increase with increas-
ng patient comorbidities, endovascular repair maintains a good
afety proﬁle.1,2 The choice of technique is inﬂuenced by mor-
hological characteristics of the aneurysm and arterial branches3,4
ecause endovascular devices achieve successful results only if
atched with arteries of appropriate length, diameter and tor-
uousness. If these conditions are not met, the endovascular
echnique must be abandoned in favour of a traditional open repair.
e present an alternative endovascular option that used to treat
n infra-renal aortic aneurysm. The diameter of the patient’s iliac
essels did not allow the use of any commercially available device.
nstead, we constructed an aortic endo-prosthesis within the aortic
umen using covered and bare metal stents and achieved optimal
ac exclusion.∗ Corresponding author at: U.O. Chirurgia Vascolare, H. SacroCuore Don Calabria,
ia  Don SempreBoni 5, 37024 Negrar (Verona), Italy. Tel.: +39 3388433121;
ax: +39 0456013830.
E-mail address: luca.garriboli@gmail.com (L. Garriboli).
210-2612 ©  2012 Surgical Associates Ltd. Published by Elsevier Ltd. 
oi:10.1016/j.ijscr.2012.02.002
Open access under CC ssociates Ltd. Published by Elsevier Ltd. 
2. Presentation of case
A 78 year-old man  with hypertension, hypercholesterolaemia,
previous  myocardial infarction and obesity was referred with an
infra-renal AAA. The AAA had increased in size from 40 mm to
51 mm maximum diameter over the previous 12 months. He was
paraplegic following a spinal injury and had a permanent colostomy
following colorectal cancer treatment. The medical history and the
patient’s obesity suggested an endovascular approach would be
favourable.
Further study of the vascular anatomy was performed by a
computed tomography scan. Reconstructed images demonstrated
a 19 mm aortic diameter just below the renal arteries and 3 cm
neck between the renal arteries and the fusiform 52 mm wide AAA.
However, the common iliac arteries were less than 6 mm maxi-
mum diameter while his external iliac arteries measured less than
4.5 mm maximum diameter (Fig. 1). These iliac vessel dimensions
were unsuitable for use of any commercially available stent-graft.
Bilateral  percutaneous vascular access was  obtained through
the femoral arteries and a 12F, 30 cm long introducer was inserted
via the right side to reach the aorta. On the left side, a 6F 11 cm
long introducer was inserted. The patient was systemically antico-
agulated using a 5000IU heparin bolus. Via the 12F sheath, three
covered Advanta V12 stents mounted on a 16 mm  balloon were
Open access under CC BY-NC-ND license.placed in series in the aorta. The most proximal stent was placed
just below the renal artery origin and dilated with a Cordis Opta
Pro XL 18 mm × 40 mm balloon; while the remaining stents were
then overlapped in series as far as the bifurcation. In order to
BY-NC-ND license.
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Fig. 1. AngioCT scan showing a large infrarenal aneurysm with very small iliac arteries.
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nFig. 2. Final intraoperative angiogram 
tabilize this construction we deployed a Cordis Palmaz Genesis
4014 stent mounted on a Cordis Opta Pro XL 20 mm ×40 mm
alloon between the distal and the two proximal stents. The
0 mm balloon was also used to mould the proximal stent
ithin the aneurysm neck. A 5% stent oversizing within the
eck was deemed acceptable, as the Advanta covered stents have-months AngioCT scan reconstruction.
different biomechanical properties to commercial aortic stent-
grafts. Two graft Bard Fluency 8 mm × 60 mm covered stents were
then placed “kissing” in the common iliac arteries extending 2 cm
above the bifurcation. On the right side, a further 8 m × 60m stent
was required in the distal common iliac artery in order to correct
an intimal dissection ﬂap. On the left side a Nitinol Bard Luminex
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tent 9 mm × 80 mm and a Cordis SMART stent 7 mm × 60 mm were
laced in series until the origin of the internal iliac artery in order
o correct an extensive dissection of the common iliac artery. Com-
letion angiography conﬁrmed successful placement of the aortic
tents in the aneurysm without leakage and with preserved ﬂow in
he renal and iliac arteries (Fig. 2). The patient was  discharged on
he ﬁfth post operative day after three view X-rays showed correct
ositioning of all devices without any gap between the stents; and
olour Doppler ultrasound evaluation conﬁrmed that the ﬂow in
he visceral arteries was preserved and there was no leakage from
he aneurysm. A CT scan (Fig. 2) at 6 months demonstrated contin-
ed exclusion of the aortic aneurysm without leakage, stability of
neurysmal diameter (50 mm)  and preserved ﬂow in the visceral
nd iliac arteries. The aneurysm diameter remained stable at 1 year
n ultrasound evaluation.
.  Discussion
It  is now becoming increasingly difﬁcult to accept that some
atients are not suitable for open surgery due to high surgical risk.
ontinuous technological progress, particularly in the endovascular
eld, is driving surgeons to push the limits even further. Endovas-
ular approach is a young discipline with considerable scope for
he identiﬁcation of novel solutions.5,6 In the patient presented,
he impossibility of using a traditional endovascular device and the
igh surgical risk forced us to try an alternative approach, referring
o the reported experiences of other interventionists.7 Achari and
rajcer reported 12 patients in whom they treated infra-renal AAAs
y combining metallic Wallstent positioning with coil embolization
f the aneurysm sacs. The premise of their technique was that the
tent could create a laminar one-way ﬂow that could progressively
xclude the aneurysm, where the coils could promote thrombosis.
oreover it was supposed that the growth of new endothelium
nside the stent over the ﬁrst 4 weeks would lend stability to the
ntire structure.
The  feasibility of this technique was already proved in canine
odels by Ruiz et al. in 1995.8
The ﬁve dogs treated with bare metal stents and coil emboliza-
ion for AAA showed a reduction of the aneurysm size and sac
hrombosis 1 month after the operation.
Moreover the histological examination of the stent showed the
rowth of a neointimal layer consisting mainly of myoﬁbroblasts.
he results achieved by these authors have been encouraging, as
illareal et al.9 conﬁrmed in 2001. Conversely, Boccalandro et al.10
n 2005 compared the Ancore Endoprosthesis (Medtronic) with
are metallic stents and coil embolization in a small group of
atients with an infra-renal AAA unsuitable for surgery. The results
howed clear superiority of endoprosthesis for complete exclusion
f the aneurysm with better control of sac expansion and reduced
isk of rupture.
In  our case we chose the covered stent in order to avoid the
se of coils in the aneurysm that was already largely thrombosed.
oreover, this technique has been consolidated and used by dif-
erent authors for the treatment of aneurysmal disease associated
ith thoracic aortic coarctation.11–13 The long proximal neck made
s conﬁdent of correctly positioning the stent with a low risk of
ccluding visceral arteries. We  chose to dilate the proximal stent
nly with 20 mm balloon because the length and uniformity of the
eck assured safe adherence to the aortic wall without risk of proxi-
al  endoleaks. Moreover, in order to improve stability and to avoid
ny type I distal leak, we deployed a further covered stent into the
wo common iliac arteries, overlapping them into the aortic stents.
t was difﬁcult to position the distal aortic stent, because it could
ot be ‘rested’ on the bifurcation due to the risk of rupturing the
ommon iliac artery with the protruding part of the balloon onPEN  ACCESS
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which  the stent was mounted. Another difﬁculty arose in placing
the proximal stent in the desired position just below the renal arter-
ies, because shortening after balloon dilatation made it difﬁcult to
predict the ﬁnal level of the stent. To overcome this, we  ﬁrst used a
smaller balloon in comparison to the neck size and by virtue of this
and the ePTFE covering of the stent we were able to position the
graft accurately. Once the correct location was achieved, all three
aortic stents were ﬁxed to the aortic wall by over-dilation with a
suitably sized balloon. The decision to insert an additional Palmaz
stent with high radial strength provided reinforcement the covered
stents. The stenting of the common iliac arteries was  not planned
but became necessary to treat iatrogenic damage by the introducers
and devices, despite their small size. This conﬁrms the impossibility
of using any other endovascular device.
The technique we  adopted proved feasible with good medium
and long term results.
4.  Conclusions
We  can therefore assert that in exceptional circumstances, an
aortic endo-prosthesis can be built inside the aortic lumen using
covered stents or bare metal stents even if those devices are
designed for other purposes.
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